Fab-PEG-Fab as a potential antibody mimetic.
IgG antibodies have evolved to be flexible so that they can bind to epitopes located over a wide spatial range. The two Fabs in an IgG antibody are linked together as if each Fab is at the end of a linear, flexible molecule. PEG was used as a scaffold molecule to link two Fabs together to give Fab-PEG-Fab molecules, or FpFs. Preparation of FpFs was achieved with reagents that undergo site-specific conjugation at each PEG terminus by bis-alkylation with the two cysteine thiols from a disulfide bond. This allowed each Fab to be conjugated to the PEG scaffold in essentially the same region that each Fab is linked in an IgG. Fabs were sourced directly (e.g., ranibizumab) or monoclonal IgG antibodies were proteolytically digested to obtain the Fabs. This allowed the resulting FpFs to be directly compared to parent IgGs. PEG scaffolds of 6, 10, and 20 kDa were used to make the corresponding FpFs. Dynamic light scatting data suggested the resulting FpFs were similar in size to an IgG antibody and about half the size of a 20 kDa PEGylated-Fab. The solution size of PEG-conjugated proteins is known to be dominated by the extended solution structure of PEG, so it is thought that the smaller size of the FpFs is due to interactions between the two Fabs. Anti-VEGF and anti-Her2 FpFs were prepared and evaluated. The FpFs displayed similar apparent affinities to their parent IgGs. Slower dissociation rates were observed for the anti-VEGF FpFs compared to bevacizumab. The anti-VEGF FpFs also displayed in vitro anti-angiogenic properties comparable to or better than bevacizumab. These first studies indicate that FpFs warrant further examination in a therapeutic indication where the presence of the Fc may not be required.